Background: Sexual function is a component of quality of life, and sexual dysfunction entails reduced satisfaction with life and impaired mood and quality of relationships and affects not only the individual's quality of life, but her partner's life as well. Since Sexual Dysfunction (SD) is among the most common complaints of patients with Multiple Sclerosis (MS), this study was conducted to determine the prevalence of SD among women with MS and its effect on quality of life. Materials and methods: This cross-sectional study was conducted in 2018 on 300 women with MS aged 22-50 years in Isfahan, Iran, selected through systematic random sampling. Data were collected using the standard Female Sexual Function Index (FSFI) and MSQOL-54 and analyzed in SPSS using descriptive and analytical statistics. Results: The overall prevalence of SD was found as 69.8% in women with MS, with the dimension of sexual desire being affected in 38.6% of the cases, sexual arousal in 38.6%, lubrication in 23.7%, orgasm in 37.3%, satisfaction in 23.4% and pain in 16.9%. SD was found to have significant relationships with age, duration of marriage, fatigue, EDSS and the combined physical and mental health aspects of quality of life (P < 0.05). Moreover, logistic regression analysis revealed that there was a higher probability of a sexual dysfunction among patients with MS and a high fatigue score [1.228(1.003 to 1.504); P = 0.047]. The mean score of the combined physical and mental health aspects of quality of life was lower in the group of women with MS and SD compared to those without SD, and the difference between the two groups was statistically significant (P < 0.05). Conclusion: Sexual dysfunction is highly prevalent among women with MS and affects various dimensions of quality of life. Greater attention should be paid to the sexual problems faced by MS patients in order to improve their quality of life.
Background
Multiple Sclerosis (MS) is a chronic and degenerative inflammatory disease that is identified by the demyelination of the nervous system [1] and affects women three times more than men [2] . Sexual dysfunction is a common feature of MS and one of the main factors contributing to distress [3] . Most MS patients (even those with mild degrees of disability) experience various sexual disorders that affect different aspects of their life significantly, which demonstrates the importance of the early identification and treatment of these disorders [4] . Sexual dysfunction due to MS is more prevalent in women than men, varying from 40 to 80% [5] . Many studies, including ones by Ghajarzadeh (2013) , Merghati Khoei (2013) and Mohammadi (2008) , have reported the prevalence of SD in Iranian women with MS as 66, 87.1 and 55.3%, respectively [6] [7] [8] . The main sexual problems of women with MS include the loss of libido, impaired orgasm, reduced vaginal lubrication and the loss of genital sensation [6, 9, 10] .
The nature of SD in MS patients is complex and its cause is debatable [3, 11] . There seems to be a complex interaction among social, physiological and psychological factors that is strongly affected by emotions and social elements [12] . MS patients have poorer quality of life compared to healthy people, and sexual function is one of the key factors affecting their quality of life that can lead to great tension [10, 13, 14] . MS commonly occurs between ages 20 and 40 years, when the patients are normally sexually active and at the peak of their personal and family responsibilities and at a time when they often plan to build a family and establish intimate relationships; consequently, sexual problems may cause a greater decline in the quality of life of this group [13, 15, 16] . Sexual function is a component of quality of life, and sexual dysfunction entails reduced satisfaction with life and impaired mood and quality of relationships [16] and affects not only the individual's quality of life, but also her partner's [17] . Previous studies have shown that the identification and treatment of these problems improve couples' quality of life [17, 18] .
Despite the prevalence of SD in MS patients, 63% of the patients reported that they had never talked to physicians or healthcare providers about their sexual problems [19] . In Iran, it is not easy to discuss sexual problems due to cultural and religious reasons [20] , and cultural barriers have been identified as a major challenge to proper sexual functioning [21] . Given the importance of sexual health for improving the quality of life and satisfaction with it [20] and considering that sexuality affects certain aspects of life significantly, such as mental image, self-esteem and interpersonal and marital relationships [3] , sexual function needs to be further studied [22] . In view of the very few studies conducted on the subject in Iran, and since medical personnel's awareness about the prevalence of sexual dysfunction and its related factors can form the basis of interventions and new medical and counseling strategies for improving the quality of life in MS patients and preserving their family unity, this study was conducted to determine the prevalence of sexual dysfunction and its impact on quality of life in women with MS.
Materials and methods
This cross-sectional study was conducted from Aug. 23, 2017, to April 19, 2018, on married women with MS visiting the neurology clinics of Kashani and Alzahra hospitals affiliated to Isfahan University of Medical Sciences, selected through systematic random sampling. Based on the results of a previous study on the prevalence of SD in MS patients [7] , with P = 87.1%, confidence interval of 95% (1.96) and d = 0.038, the sample size was determined as 300.
The study inclusion criteria consisted of a definitive diagnosis of MS by a neurologist based on the revised McDonald criteria (2010) [23] , age over 18 years, being a patient of the referral clinics, physical and mental ability to respond to the questions, being a resident of Isfahan, willingness to take part, being married, no acute attacks over the last month, no acute heart disease or diabetes and hypo-or hyperthyroidism and no other chronic diseases or any acute mental disease based on the patient's self-report. The exclusion criterion was gynecological pathologies, pregnancy, not sexuality active during the last 6 months and unwillingness to take part in the study.
After the subjects completed informed consent forms, data were collected through interviews using a sevenpart questionnaire. The first part contained four items on personal details (age, duration of marriage, education and occupation). The second part included five items on clinical conditions (disease duration, age at diagnosis, EDSS, clinical pattern of MS and medications used). The third part entailed the FSFI items; that is, 19 items assessing different dimensions of women's sexual function, namely desire, arousal, lubrication, orgasm, satisfaction and pain over the last 4 weeks [23, 24] . In this index, the score of each item ranges from 1 to 5 points in the dimension of desire, and from 0 to 5 points in all the other dimensions. The total index score is the sum of the scores of all its six dimensions. The score of each dimension is found by the sum of the scores of all the items in that dimension, multiplied by its specific coefficient, as follows: Desire = 0.6, arousal = 0.3, lubrication = 0.3, orgasm = 0.3, satisfaction = 0.4 and pain = 0.4. The scores ranged from 1.2 to 6 points for the dimension of desire and from 0 to 6 points for all the other dimensions. The total scores of sexual dysfunction ranged from 1.2 to 36 points, and higher scores indicated better sexual function in the subject. The cut-off point was 3.3 for desire, 3.4 for arousal, 3.7 for lubrication, 3.4 for orgasm, 3.8 for satisfaction, 3.8 for pain and 28 for the overall FSFI [25] . The reliability of the FSFI was confirmed by Mohammadi (2008) in Iran and Rosen (2000) abroad [25, 26] . In the present study, the reliability of the FSFI was determined using the test-retest method on ten women with MS, over two stages with a ten-day interval, and the correlation between the two tests for FSFI was found as r = 0.81. The fourth part included the MSQOL-54 items, 18 of which measure 14 MS-specific domains and 36 of which deal with the general quality of life. All the questionnaire items are scored based on a 2-to 7-point Likert scale and measure the quality of life in the following 14 domains: Physical function, role limitation due to physical problems, role limitation due to emotional problems, social function, health distress, sexual function, satisfaction with sexual function, pain, energy, health perceptions, general quality of life, change in health, cognitive function and emotional well-being, plus physical and mental composites of health [27] . The scores in all the 14 domains, including the composite domains, range from 0 to 100 points, and higher scores suggest better quality of life. The physical health composite consists of eight domains and the mental health composite of five domains, and are assessed by calculating the weight percentage of each domain. Higher scores in all the domains indicate better conditions. The validity of the MSQOL-54 has been confirmed in various studies [28] . The fifth part of the study tool entails the nine items of the Fatigue Severity Scale (FSS), including five that measure the quality of fatigue more than its quantity (items 1, 2, 3, 4, and 6), three that measure physical and mental fatigue and the effect of fatigue on social status (items 5, 7, and 9) and one last item (8) that compares the severity of fatigue against the other symptoms in the MS patient. Each item is scored from 1 to 7, and 1 means 'total disagreement' and 7 'total agreement'. The total score is obtained by dividing the sum of the scores by nine, resulting in a score between 1 and 7, where 7 shows the highest fatigue level and 1 indicates the absence of fatigue [29] . The sixth part is the Depression, Anxiety, and Stress Scale (DASS-21) in which each cluster of 7 items measures one factor or emotional state in order to assess depression, anxiety, and stress. Each question is scored on a Likert scale ranging from 0 to 3. Ghafari et al. calculated the internal consistency of the DASS-21 using Cronbach's alpha and the Cronbach's alpha of the Subscales of depression, anxiety, and stress was 0.97, 0.71, and 0.74, respectively [30] . Another questionnaire used for assessing the severity of physical and neurological disability in MS patients was John Kurtzke's Expanded Disability Status Scale (EDSS), which assesses the functional status of eight systems, including the pyramidal, cerebellar, brainstem, sensory, bowel and bladder, visual and cerebral regions, with scores from 0 to 10, where 0 shows normal neurological status and 10 indicates MS-induced death [31] . This scale was completed by the researcher under the supervision of a neurologist. Data were analyzed in SPSS-18 (SPSS Inc., Chicago, IL., USA) using descriptive (mean and SD and n %) and inferential (ANOVA, Pearson's correlation coefficient and the independent t-test) statistics. The level of statistical significance was set at P < 0.05.
Results
A total of 342 married women with MS over the age of 18 years took part in this study, including 42 (12.5%) without any sexual activity over the last 6 months and 300 (67.5%) with sexual activity. Table 1 presents participants' demographic and clinical details (age, duration of marriage, education, occupation, disease duration, age at diagnosis, clinical pattern, EDSS, fatigue and medications used). Given the determined cut-off points, 211 (70.3%) of the women with MS scored less than 28 in the FSFI, and assessing the different dimensions of this index based on the cut-off points showed that 116 (38.7%) had dysfunctional desire, 116 (38.7%) dysfunctional arousal and 104 (34.7%) dysfunctional lubrication, 112 (37.3%) were unable to reach orgasm, 69 (23%) were sexually dissatisfied and 52 (17.3%) had pain during intercourse ( Table 2 ).
Pearson's correlation coefficient showed that the total FSFI score had an inverse and significant correlation with age (P = 0.004), duration of marriage (P = 0.004), fatigue (P ≤ 0.001) and EDSS (P = 0.004), but no significant relationship with age at onset of disease or the duration of the disease (P > 0.05). The scores of the different dimensions of sexual function were found to have inverse and significant correlations with age, fatigue and the duration of marriage (P < 0.05).
Age at onset of disease had inverse correlations with arousal (P = 80.01) and pain (P = 0.001), but no significant relationships were observed between this variable and the other dimensions (P > 0.05). Pearson's correlation coefficient showed that the total FSFI score and its subscale scores (except for desire, lubrication, pain) had an inverse and significant correlation with depression (P < 0.05). No significant relationships between anxiety and the total FSFI score and its subscale scores (P > 0.05). Also, no significant correlation were found between stress and the total FSFI score and its subscale scores [except for desire(r = 0.114, P = 0.048)].
An inverse and significant correlation was found between disease duration and the lubrication scores (P = 0.011), but no significant relationships were observed between this variable and the other dimensions of sexual function (P > 0.05). The EDSS level also had inverse correlations with arousal (P = 0.010), lubrication (P = 0.028), orgasm (P = 0.003) and satisfaction (P = 0.008), but had no significant relationships with the desire and pain dimensions (P > 0.05). No significant differences were found between the mean total FSFI score and any of the subscales (except for lubrication) in terms of the clinical pattern of MS in the three groups, and the mean score of lubrication was less in the progressive group than the RRMS and CIS groups, but statistically significant differences were observed only between the mean scores of lubrication (P = 0.017) in terms of clinical pattern. Pearson's correlation coefficient showed significant positive relationships between the total FSFI score and its subscale scores and physical and mental health composites (P ≤ 0.001).). Also, No significant differences were found between the mean total FSFI score and any of the subscales (except for Arousal) in terms of the education in the three groups, and the mean score of Arousal was less in the Secondary school or below group than the High school and University groups and statistically significant differences were observed only between the mean scores of lubrication (P = 0.010) in terms of education (Table 3) .
Moreover, variables that showed significant unadjusted associations with sexual dysfunction were fatigue, Body Mass Index (BMI). The final regression model showed that there was a higher probability of a sexual dysfunction among women with MS and a high fatigue score [1.228(1.003 to 1.504); P = 0.047] ( Table 4 ).
The mean scores of all the subscales of MSQOL were lower in the married women with MS and SD compared to those without SD, and significant differences were found between the two groups in all the dimensions, except for limitations due to emotional problems and change in health. Moreover, the scores of the physical and mental health composites of quality of life were significantly lower in the women with MS and SD compared to those without SD (P < 0.05) ( Table 5 ).
Discussion
Our study was designed to investigate prevalence and distribution of SD dimensions, and to identify contributory factors for SD in women with MS. The present findings support the results of previous studies, which have shown a high prevalence for sexual dysfunction among women with MS. [1, 5, 7, 32, 33] . In a systematic Meta analytic review in Iran (2019), the prevalence of SD was reported as 62% in [34] and as 34 to 85% in a review study in Canada (2014) [35] . The difference in the results obtained may be due to the use of different tools or the differences in participants' characteristics. In the study by Bartnik et al. (2017) , the evaluation of SD was limited to patients with Relapsing-Remitting MS (RRMS), and in the study by Lew-Starowics (2013), the mean disability score was 5.2, which differs from the score obtained in the present study [1, 32] .
In the present study, the highest prevalence of SD pertained to sexual desire, arousal and not reaching orgasm, in respective order, which agrees with the results obtained by Lew-Starowics (2013) [32] . Also, In a metaanalysis study by Ranjbaran (2016) , the overall prevalence of SD in Iranian women without MS was 43.9% and prevalence of desire, arousal, lubricating, orgasmic, satisfaction and pain disorders were 42.7% (32. [36] . The most common sexual problems reported in most studies were dysfunctional sexual desire and arousal, which are mainly due to the psychological state in women, while lubrication and intercourse problems are mainly caused by physiological disorders. The psychological complications of MS appear to have greater effects than physiological complications on women's sexual function [37] .
In the present study, an inverse and significant correlation was observed between age and the total score of FSFI and its subscale scores, which agrees with the results obtained by Merghati-Khoei's study (2014). Gumus(2014), Gava(2019) also found a negative correlation between total FSFI score and age in MS women. Nonetheless, the results obtained by Ghajarzadeh (2014) and Mohammadi (2013) showed no relationships between age and SD. Also, No significant relationships were found in Bartnik (2017) study between the total FSFI score and age, but a significant negative correlation was observed only between age and the desire score (P = 0.02, r = − 0.26), and a significant positive correlation between age and the pain score(P = 0.02, r = 0.26), which agrees with the results obtained in the present study. Moreover, an inverse and significant correlation was found between the total scores of FSFI and its subscale scores and the duration of marriage, which could be due to the changes in the perception of problems and their abating as a result of less frequent sexual activity over time. Merghati-Khoei (2014) also found an inverse correlation between SD and duration of marriage, but Alehashemi (2019) observed no such relationships. This disparity in findings may be due to the small sample size in the aforementioned study (n = 64) as well as the differences in study type (case-control). A negative and significant correlation was found in the present study between fatigue and the total FSFI score and its subscale scores. In Bartnik's study (2017), SD was mildly and negatively correlated with fatigue in women with RRMS, and the severity of fatigue had a negative effect on sexual function (P < 0.05). Severe fatigue is a typical sign of MS that is associated with secondary SD [32] . Women's sexual disorders are more prevalent in patients with multiple sclerosis (MS), even in early disease stages when severe disability is absent [38] which is significantly more than in general population samples [39] or healthy controls [40] . In the present study, a negative and significant correlation was found between the EDSS score and the total scores of FSFI and its subscales, except for desire and pain, and studies by Alehashemi (2019) and Ghajarzadeh (2014) showed a significant negative relationship between the EDSS scores and the total FSFI scores (P = 0.032, r = 0.35 and P = 0.001, r = 0.44). Koranian (2017) also found an inverse and significant relationship between the EDSS level and the total FSFI score and its subscale scores, except for pain (P = 0.001, r = 0.61), and Konstantinidis (2019) also found an inverse and significant relationship between the EDSS level and the FSFI subscale scores, except for arousal and satisfaction [41] . Celik (2013) showed a direct and significant relationship between the EDSS score and secondary (P = 0.001, r = 0.34) and tertiary (P = 0.032, r = 0.35) SD. Additionally, Gumus (2014), Gava (2019) and Zivadinov (2003) also found a negative correlation between total FSFI score and EDSS in MS women [38, 39, 42] .. In Bartnik's study (2017), however, the self-reported EDSS scores had no relationship with the FSFI subscale scores. In the present study, age at diagnosis had inverse correlations with the arousal and pain scores. Bartnik (2017) showed a negative and significant relationship between age at diagnosis and the total score of FSFI (P < 0.02, r = 0.27), but is not consistent with the results of Merghati-Khoei et al. (2013) study. This could be attributed to the different questionnaire (MSISQ-19).
A study focusing on sexual dysfunctions in chronic diseases found that comorbid depressionwas frequent and independently determined the presence of sexual dysfunction [43] . In the present study, a negative and significant correlation was found between the depression score and the total scores of FSFI and its subscales, except for desire, lubrication, and pain, and studies by Gumus et al. (2014) and Ghajarzadeh (2014) showed a significant negative relationship between the depression scores and the total FSFI scores (P = 0.032, r = 0.35 and P = 0.001, r = 0.44). Young et al.(2016) investigated SD in relation to depression, fatigue and physical function in 538 people with MS and found no direct association between depression and sexual functioning, but depression appeared as a consequence of the psychological issues associated with SD [44] . In the Ashtari et al. (2014) study, high frequency of women with tertiary SD and strong relationship between primary and tertiary SD emphasized the effective role of psychosocial factors on sexual function of MS women in different levels.Depression in MS is a multidimensional problem that varies by disease related impairments, activity restrictions and unpredictable prognosis. Also, in patients with MS it is significantly higher than healthy individuals and is considered as a common co-morbidity among patients with multiple sclerosis [8] . No significant relationships were found in the present study between the total FSFI score and disease duration, and a significant negative correlation was observed only between disease duration and the lubrication scores, which agrees with the results obtained by Bartnik et al. (2017) and Alehashemi (2019), although Celik (2013) found a direct significant relationship between secondary SD and disease duration (P = 0.042, r = 0.21). In the present study, no significant differences were observed between the three groups in the mean scores of FSFI and its subscale scores (except for lubrication) in terms of the clinical course of MS. Similarly, no significant differences were found between SD and the clinical course of the disease in Ashtari's (2014), Zivadinov (1999) studies. In Demirkiran's study (2006) , however, a correlation was observed between SD and the progressive form of the disease [45] The results of one study showed that the likelihood of SD is three times higher in progressive MS compared to RRMS [8] In the present study, no significant differences were observed between the three groups in the mean scores of FSFI and its subscale scores (except for Arousle) in terms of the education. This is in line with some studies [12, 46] , but is not consistent with the results of study [1, 8] . Moreover, logistic regression analysis revealed that there was a higher probability of a sexual dysfunction among patients with MS and a high fatigue score [1.228(1.003 to 1.504); P = 0.047]. In the present study, the mean scores of all the MSQOL subscales were higher in the married women with MS and SD compared to those without SD, and the differences between the two groups were significant in all the dimensions, except for role limitation due to mental problems and change in health. In studies conducted by Qaderi (2014) and Tepavccvic (2008), a negative and significant relationship was observed between most dimensions of MSQOL (such as physical health, role limitation due to physical problems, social function and cognitive function) and SD [13, 47] . In the present study, a significant difference was found between the women with and without SD in terms of the physical and mental health composites, which agrees with the results obtained by Schairer (2014) and Vitkova (2014) , which suggested a negative and significant relationship between SD and the physical and mental dimensions of MSQOL [48, 49] .
The limitations of this study included the subjects' memory capacity in recalling past information as well as the questioner's presence during questionnaire completion, which could have affected the subjects' responding to the questionnaire items. Another limitation of the present study have not been asked information about issues such as menopause; contraceptive use. In addition, hormonal evaluation could not be applied to patients.
Conclusion
Sexual dysfunction is highly prevalent among women with MS and affects different aspects of quality of life. Fatigue is important predictor of SD in these patients. Improving quality of life in this group seems to require greater attention to their sexual problems. Sexuality is a two-sided issue and MS also impacts upon other members of patient's family. Therefore, investigation of sexuality in patients' partners was suggested for future research. 
